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This is a combined experimental and theoretical study of the compound
Cs2PuO,Cly4, using X-ray Photoelectron Spectroscopy (XPS) and Relativistic
Discrete Variation (RDV) calculations. Here, the Pu has an oxidation state of six
(Pu(V1)) with a formal charge of Pu*®. The compound includes a plutonyl
structure (PuO2?). The RDV calculational method utilizes a cluster approach
with “natural” orbitals, retaining their nature of orbital and spin angular momenta.
The RDV method produces results showing the overlap of atomic orbitals over an
energy range of several 10’s of eV, giving rise to outer valence molecular orbitals
(OVMO), nearer the Fermi Energy, and inner valence molecular orbitals (IVMO),
with shallow core levels involved. It should be noted that Pu is a difficult material
with which to work, being chemically toxic, radiologically active and pyrolytic
(prone to catch fire). This is an excellent piece of work and should be published
in JESRP. However, there are some significant issues that need to be
addressed and mandatory changes are required. Here are some specifics, not
necessarily in the order of importance.

1. The English needs to be improved. The referee is completely
incapable of writing a manuscript in Russian, so this demand is
inherently unfair. However, to optimize the dispersal of this technical
information, a version with enhanced English is required.

2. The authors overuse the word “structure.” It appears that they often

mean “spectral structure,” but occasionally it takes on other roles as
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10.

11.
12.

13.

14.

well. The problem is that in English scientific parlance, “structure”
usually means a geometrical of physical arrangement, such as the
arrangement of atoms found from an EXAFS analysis.

Please make future manuscripts at least 1.5 spaced, not single-spaced.
Page 2, Paragraph 1, line 16: Calculational methods each have
approximations in their arithmetic, limitations in what the results mean
and inherent biases. The RDV method has the great advantage of
having “natural wavefunctions.” However, the referee has trouble
accepting the notion that the U6p’s, with a binding energy of 20 eV, are
involved with the chemical bond. This looks like one of those
calculational biases that crop up occasionally.

Page 3, Paragraph 1, line 4: “solved” -- > “dissolved.”

Page 3, Paragraph 2: Is the spectrometer one of those HP systems
with the crystal wavelength selector on the photon input and dispersion
compensation on the electron energy analyzer side? If so, this should
be noted. This information would support the claim of en energy
resolution of 0.7eV.

Page 3, Paragraph 2, line 6: intense should be intensity.

Page 3, Paragraph 2, line 8: giver should be given.

Page 4, Paragraph 4: What do you mean by many-body? s this
harking back to the work by people such as Ward Plummer showing
many-body behavior in the valence states of alkalis and aluminum?
Page 5, Paragraph 1, line 1: “can determine the actinide ion oxidation
state.” Please describe how.

Page 7, paragraph 1: What are these “dynamic effects?”

On pages 5 and 7: There are no figures for the 5p and 5s spectra, only
numbers in the tables. Maybe the spectra should be shown.
Regarding spectra: perhaps the spectra for the compound should be
plotted along with the spectra from the other materials that are
discussed in the text, e.g. Pu metal, PuO; etc.

Page 8, Paragraph 2: The electronic configuration is founded upon a
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15.
16.

17.

18.

19.

20.

21.

Russell Saunders picture, where "z filling is associated with n(5f) = 7.
However, much new data suggests that the correct picture for the 5f's
is an intermediate case with a tendency towards jj-coupling. (For
example, see van der Laan et al, PRL 2004.) Maybe the underlying
assumption in the electronic configuration and the contrary data should
be mentioned.

Page 8, paragraph 2, line 14: americium? In a Pu compound cluster?
Page 11, Paragraph 4: “can be explained by the fact that the Pu 5f
electrons do not lose their f-nature participating in the chemical bond.”
Didn’t Barry Cooper publish calculations many years ago about 5f-6d
hybridization in chemical bonds? It would be good to discuss this.
Page 13, Paragraph 3, line 11: “These results yield a conclusion that
the Pu 5f electrons can participate directly in the chemical bond
formation in PuO2Cls partially losing the f-nature.” Same as 16 above.
Page 15, paragraph 1, line 17: “However, these data show that the
21y6-(4) IVMO has a significant antibonding nature.” This goes back
to #4 above: Is there enough anti-bonding nature to get a cancellation
in the IVMO so that it reverts back to atomic orbital behavior?

Page 16, paragraph 2, line 7: “Despite the fact that the share of the 5f
AO is greater than that of the 6d AO, their contributions are
comparable and the last 23y6- orbital shows the least orbital force
(0.22°—10-8 N) among the six considered bonding MOs.” Please
explain.

Page 16, end of paragraph 2: “Despite the approximation used for the
evaluation of these data was not perfect, one can conclude that the
theoretical and experimental studies of chemical bond cannot neglect
the IVMO formation effect in actinide compounds.” The referee may
not be convinced, but the authors have the right to say so.

Page 17: acknowledgement is misspelled. (Missing an “n.”)
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